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The first thing to be done was to prove conclusively that metals absorb the air, or a portion of it, when they are burnt. In his Opuscules physiques et chimiques (published at the end of 1773, or the beginning of 1774) / Lavoisier argued that if a metallic calx consists of metal plus air, then air must be disengaged in the change of the calx back to metal. He heated a mixture of 6 gros minium and 6 gros charcoal, and obtained 560 pouces cubiques of an air which he proved, by maiiy reactions, to be the same as the air disengaged by the action of acids on chalk, that is, fixed air. Inasmuch as the charcoal had disappeared, Lavoisier concluded that part of the air produced was furnished by the charcoal. He then burnt phosphorus in air standing over mercury; he found that there was a limit to the quantity of phosphorus which could be burnt, that when more phosphorus was introduced (without letting air into the vessel), this phosphorus refused to burn, that about one fifth of the original volume of air had disappeared, and that the weight of the air which had disappeared was nearly proportional to the difference between the weight of phosphorus burnt and the weight of the white solid produced.2 He concluded that about one fifth of the air had combined with the phosphorus. He determined the specific gravity of the air that remained after burning phosphorus, and found it to be slightly less than that of ordinary air.
Lavoisier obtained similar results by burning lead and mercury in enclosed volumes of air.
"I thought I could conclude from these experiments, that a portion of the air itself, or of a material substance of some kind contained in the air, in an elastic state, combined with the metals during their calcination, and that the increase of the weight of the metallic calces was due to that cause."
Lavoisier remarked that as his results were in contradiction to those obtained by Boyle (who supposed the increase in weight during calcination to be due to the combination of the metal with the matter of fire, p. 12), he felt it necessary to repeat his experiments more rigorously. The results of this repetition are contained in the M6moire sur la calcination de
1 See (Euvres, vol. ii. p. 89.
2 Lavoisier examined this white solid, and found it to be nothing but " 1'acide phosphorique concret."